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We propose to sample nutrients, processes (e.g., denitrification), and communities (e.g.,
microbes and zooplankton) that respond quickly to disturbances at two floodplain restoration
sites on the Illinois River that flooded for the first time during the record flood of April
2013. We will also document the longer-term responses of submerged macrophytes and higher
level consumers (birds and fishes) using existing data sets and on-going sampling programs.
The flood event at one site (Emiquon) approximated a natural seasonal flood because the flood
overtopped the levee for a few days but did not breach the levee. In contrast, the levees
breached at the other site (Merwin), and river water continues to flood through Merwin. We
hypothesize that the restoration trajectory has been reset at Merwin. 
Our objective is to better understand how restored floodplains respond to two different disturbance
regimes created by the flood of 2013: a typical seasonal flood (Emiquon) vs. complete inundation
characteristic of infrequent, great floods (Merwin). The two contrasting flood regimes also
represent two management options proposed for restored floodplains: controlled flooding (using
gates in levees) to recreate moderate, seasonal floods vs. levee breaching or lowering that
would expose floodplains to bigger floods. Our central hypothesis is that moderate floods
that reconnect the river with its floodplain advance the restoration process, while larger
floods reset restoration. The rationale for the proposed study is to use the post-flood data
to better understand the response of floodplain-river ecosystems to differing levels of disturbance
(flood inundation).   Why this project is appropriate for the NSF RAPID program is the rare
opportunity to test foundational components of two major fields - restoration and disturbance
ecology - during an unusual and brief natural experiment.  The partners in this research have
extensive experience in river studies and restoration ecology and there is an abundance of
pre-existing data on these study systems, so our group is uniquely qualified and well-prepared
to do the proposed research.
Intellectual Merit :
While it is generally accepted in river ecology that hydrologic connectivity is a key ecological
process determining structure and function in large-floodplain river ecosystems, there is
debate in the field of restoration ecology as to its relative benefits, costs, and desirability
in altered systems like the Illinois River where connectivity can subject floodplain wetlands
to stressors, such as unnatural hydrology, heavy sediment and nutrient loads, and invasive
species.  This study is creative and original in that it will help clarify the effects of
flood intensity and duration on floodplain communities and processes, using two restoration
sites that experienced quite different flooding patterns in 2013.  The proposed study takes
advantage of the defining element of river flood pulse systems?the flood?and combines a short-term
dataset centered on a record flood event with existing, extensive datasets.
Broader Impacts :
Each major flood elicits calls for more strategic flood management policies that include floodways
and flood storage areas, not just structures such as dams and levees. In addition to societal
interest in reducing future flood damages, there is growing interest in restoring rivers and
their floodplains for other services (eg. nutrient cycling, native biodiversity). The problem
is that there are trade-offs between services. For example, a restoration site might be used
to protect a town downriver by breaching the levee as the flood begins to crest (which is
what happened at the Merwin site). However, the sudden flood that results behind the breached
levee is not at all like the gradual rise of the typical seasonal flood, and may set back
restoration efforts. The short-term data we propose to collect from our two restoration sites,
coupled with the context provided by existing long-term data sets, should elucidate the trade-offs
and assist floodplain policy-makers and managers. Education and outreach. We will include
one PhD candidate, two M.S. students and three undergraduate students in our investigations.
 Lessons learned from the proposed study will be shared with the public and government and
private organizations through publications and field-based activities for students and visiting
groups that are already on-going at our respective field stations.
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RAPID:  Short-term effects of initial flood disturbance on restoration projects P a g e  | 1 
A rapidly evolving opportunity:  On 25 April 2013, most of the Illinois River reached the highest level 
ever recorded and introduced river water for the first time into two recently restored floodplains.  These 
floodplains are along a data-rich portion of the Illinois River that has been investigated since the 1880s by 
the Illinois Natural History Survey (INHS) and others .  We propose short-term measurements to capture 
the impacts of this major flood event on two recently restored floodplains that are owned and managed by 
The Nature Conservancy (TNC).  Both sites are long-term floodplain restoration projects initiated by 
TNC to convert agricultural levee districts to more natural states.  Before this record flood, neither 
floodplain site had been hydrologically connected to the river since restoration began.  With the recent 
flood, they offer unique opportunities due to the abundance of pre-existing data and the differing river 
connections (moderate and extreme).  One site (Emiquon Preserve, A Ramsar Wetland of International 
Importance) had water overtop existing levees for six days in April, but the levee did not breach, so while 
the river inoculated the recently restored floodplain wetlands with organisms and nutrients, exchange 
between the floodplain and river was limited.  Sixty-five kilometers downriver at the second site (Merwin 
Preserve; 484 ha), levee failure resulted in  exchange of organisms and nutrients between the floodplain 
and the river that continues to the present.   
 
State of the science – need for advancement: Compared to other major ecosystems, the conceptual 
underpinnings of the ecology of highly dynamic floodplain river systems are relatively new (Junk et al. 
1989, Sparks et al. 1990, Bayley 1995, Ward et al. 2001).  Given the current state of our science, we have 
little understanding about the resilience of floodplain restorations or how stochastic disturbance events 
(e.g., the flood of 2013) affect the trajectory of restoration.  There is a critical need for development of 
case studies that will further our understanding of both the benefits and costs of major flooding on 
society’s attempts at river restoration (Palmer et al. 2005).  While the benefits of floodplain connectivity 
have been widely studied (Opperman et al. 2010), the consequences of reconnecting highly modified 
rivers with floodplains are only now becoming apparent (Jackson and Pringle 2010, Kreiling et al. 2013). 
Restored wetlands that were once agricultural lands have been shown to be a source for some nutrients 
rather than a sink (Kreiling et al. 2013). Moreover, river connections can lead to increases in invasive 
species and changes in invertebrate and zooplankton communities (Galat et al. 1998).  Depending on the 
duration and intensity of flood pulses, the effects on floodplains can be dramatic with increases in species 
richness, diversity, and productivity (Robertson et al. 2001).   
 
Floods bring nutrients, invertebrates, seeds and other materials into floodplain wetlands and lakes – a 
prospect that may increase native biodiversity and wetland vegetation richness or facilitate dispersal of 
non-native vegetation and wildlife (Robertson et al. 2001, Brood et al. 2005, Jackson and Pringle 2010).  
However, unregulated connectivity to rivers with highly altered water and sediment regimes can favor 
invasive species and degrade conditions for aquatic macrophytes (Galat et al. 1998, Tockner and Stanford 
2002).  Moreover, water levels in restored but isolated floodplains may be precisely managed to provide 
optimal habitat for some species. Reconnection to the less controlled river may compromise management 
objectives (Sparks 1995, Sparks et al. 1998, Ward et al. 1999).  
 
The over-arching goal of this proposal is to focus on a science question that informs restoration: What are 
the ecological effects of flooding on previously regulated and protected floodplain restorations – are they 
resilient and will the restoration trajectories be influenced?  If ecological benefits outweigh costs at 
Merwin, then unregulated or minimally regulated connections could be used confidently in the future to 
allow flood water access to a restored wetland.  If Emiquon proves more resilient than Merwin, in terms 
of maintaining ecological structure and function, then a controlled and managed connection would be 
more desirable.  The Nature Conservancy will use results from this research to help guide installation and 
use of water control structures at both Emiquon and Merwin Preserves to manage flooding for optimal 
ecological goods and services (e.g., flood control, nutrient capture and transformation, fish and wildlife 
habitat, support of native biodiversity). This understanding and demonstration can then be used to guide 
 
RAPID:  Short-term effects of initial flood disturbance on restoration projects P a g e  | 2 
Figure 1.  Location of the two 
study sites (Emiquon and 
Merwin) on the Illinois River. 
other floodplain-river restoration programs, both local (Mollicy Farms on the Ouachita River in LA) and 
larger scale (the federal-state Upper Mississippi River System Environmental Management Program). 
 
The following objectives are designed to achieve this goal: 
 Objective 1:   Document and assess rapid site-specific post-flood changes in the biotic 
communities from pre-flood states and trajectories.  Our working hypothesis is that the flood at Emiquon 
(where river flooding was comparatively minimal) simulated a more natural, seasonal flood pulse with 
minimal disturbance.  By the intermediate disturbance hypothesis (Connell 1978,Ward et al. 1999), we 
predict little change in ecosystem structure at Emiquon.  In contrast, conditions at Merwin resemble an 
unmanaged connection and exchange with the river and we expect a major shift in community structure 
there.  
Objective 2:  Examine the changes in nutrient cycling and nutrient processing during a flood that 
approximated a seasonal flood (Emiquon) vs. an extended and higher magnitude event at Merwin.  Our 
working hypotheses start with an expectation that nitrogen and phosphorus concentrations increased in the 
water column with the introduction of nutrient-rich water from the Illinois River.  We expect a classic 
shallow water trophic cascade to follow, where planktonic production increases, water clarity declines, 
nutrient dynamics (especially denitrification) shift, and the productivity and composition of higher trophic 
levels likewise shift (Scheffer and Carpenter 2003, Folke et al. 2004). We expect denitrification rates will 
increase in both systems where reestablished prairies were flooded, but will be greater at Merwin due to 
nitrogen loading and sustained flooding. 
 
Why RAPID 
The proposed research is of an urgent nature because it offers the rare chance to study the short-
term effects of different flooding regimes on two sites that have not been exposed to a flood disturbance 
since restoration began: (1) a large, long-duration flooding event at Merwin, which remains connected to 
the river as this proposal is being written; and (2) a more moderate event at Emiquon that approximates a 
natural seasonal flood.   The large range of response variables and multi-institutional collaborations will 
require fast action and significant coordination, processing, and synthesis of historical and contemporary 
data sets in order to capitalize on this event.   
 The RAPID award would be the most appropriate mechanism for supporting the proposed work 
because it allows the investigators to seize a unique opportunity to gather and analyze key, current data 
and put it in perspective with a broad spectrum of existing databases and on-going projects.  Investigators 
from all three field stations and TNC are, or have been, sampling Emiquon and Merwin, but more 
frequent and extensive sampling, along with subsequent coordinated data processing and analysis, is 
beyond the investigators’ current capacity, precluding a thorough 
synthesis of information.  The opportunity to combine current 
measurements with past datasets to develop case studies that 
advance river and restoration ecology will be lost without 
additional support for dedicated personnel. 
 
Research Plan  
Study sites – Both sites are along the Illinois River and owned by 
TNC (Fig. 1).  In 2000, TNC acquired what is now the 2,700-ha 
Emiquon Preserve that included 1618- ha Thompson Lake, and 
began restoration from farmland to a mosaic of lake, wetland, 
prairie, and forest habitats in 2007.  The Merwin Preserve (484 
ha) has been undergoing restoration from agriculture for 15 years.  
Prior to being drained, Long Lake at Merwin (~30 ha; avg. depth 
1.0 m) was a clearwater system with extensive submergent and 
emergent macrophytes, and riparian vegetation. 
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Existing historical databases – At Emiquon, samples were collected weekly for nutrient and microbial 
analyses and monthly for fish, zooplankton, and macrophyte communities over nine months/year since 
2008.  Each autumn, vegetation communities were mapped and digitized, energetic carrying capacity for 
waterfowl was estimated, and waterbird abundances were estimated weekly. Every spring, from 2007–
present, waterbird abundance has been estimated weekly or bi-weekly. Autumn (continuous) and spring 
(intermittent) waterbird surveys have been conducted along the Illinois River since 1948, and historical 
vegetation conditions of backwater lakes have been catalogued (Stafford et al. 2010).  At Merwin, 
historical databases exist from 2002–04 for water quality, denitrification, and zooplankton; from 1999 –
present for fish abundance and richness; and 2000–present for waterbirds.  Additionally there are fish, 
plankton, and water quality data from late-1800s for other floodplain sites in this reach of the Illinois 
River.  
 
Objective 1:  To document and assess rapid site-specific post-flood changes in biotic communities from 
pre-flood states and trajectories. We will accomplish this objective by collecting and analyzing field data 
to assess biotic community changes between April 2013 (flood of record) through March 2014 and in 
comparison to historic datasets and restoration trajectories. 
 
Bacterial community fingerprinting (i.e., abundance and 
diversity) –weekly water and sediment samples (2008-12) 
of bacteria have been assessed at Emiquon by ARISA. 
Multivariate analysis (Fig. 2) shows the bacterial 
community changing as restoration progresses (note early 
[green] points are separated from late [blue] points (p<0.01; 
ANOSIM R = 0.33).  Bacterial communities have high 
diversity and some species change rapidly with changes in 
conditions and their structure strongly influences nutrient 
dynamics and ecosystem productivity.  Thus, monitoring 
bacteria community change is a sensitive and rapid 
indicator of disturbance and a precursor of higher trophic 
level changes at Emiquon and Merwin Preserves.   
 
Zooplankton – We have collected monthly samples from 15 
pre-restoration (2004) and post-restoration sites (2008, 
2011) at Emiquon and Merwin Preserves (2002–04) for 
zooplankton diversity, biomass, and secondary production 
change.  Analyses indicate significantly higher biomass 
with increased diversity of chydorids and larger-bodied 
microcrustaceans (Fig.  3) in response to restoration.  We 
hypothesize that the limited inundation of Emiquon by the 
2013 flood will increase zooplankton production and 
diversity.  In contrast, the catastrophic inflow of river water 
into Merwin will completely reset that system to a 
community of riverine species and overall lower production 
and diversity.  These shifts will be precursors to shifts at the higher trophic levels. 
 
Fish community -  Since restoration began at Emiquon (2007), the diversity of fish has increased from 8 
to 25 species and monthly water depths have risen ~2.4 m producing twice as much aquatic habitat area 
(VanMiddlesworth et al. 2013).  Restoration activities have been ongoing at Merwin 10 years longer than 
at Emiquon; still species richness at Merwin is increasing.  Although fish diversity has improved, 
productivity has varied with water depth and species.  For example, as water depth and submergent 
aquatic vegetation have increased at Emiquon, lentic species (i.e., largemouth bass) have declined (Fig. 4) 
Figure 3.  Change in zooplankton composition 
Emiquon from 2004 (pre-restoration) to 2008 
(beginning restoration)(A. Lemke, unpubl.) 
Figure 2.  MDS plot of ARISA results from five 
years of weekly sampling of Emiquon water. 
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Figure 5.  Nitrate-N at Emiquon (data point = 
avg.; n=3) from 2008 until April 2013.  
Highest value (1.01 mg/L NO3-N) during 
April 2013 flood (arrow) (Dungey and M. 
Lemke, unpubl.). 
while riverine species (e.g., common carp at Emiquon and 
bigmouth buffalo at Merwin) have increased.  For this study, 
sampling fish abundance and species richness will be done 
monthly between July and November and encompass a variety 
of habitat types and fish life histories. A combination of 
electrofishing and multiple netting gears (Gutreuter et al. 1995) 
will be used. Aquatic vegetation and fisheries data are managed 
in a long-term database by the INHS and will be shared for the 
proposed study  (VanMiddlesworth et al. 2012, 2013). 
 
Waterbird community: We will survey waterfowl and other 
waterbirds weekly during fall 2013 and spring 2014 migrations by air at both Emiquon and Merwin 
Preserves and calculate peak abundances and overall use days by species.  Aerial surveys will be 
conducted in conjunction with INHS’s fall waterfowl surveys from a fixed-wing, single-engine aircraft at 
altitudes of 60–140 m and speeds of 160–240 km/hr.  We hypothesize that waterbird communities will 
remain unchanged at Emiquon, but that they will be negatively affected by more extreme open river 
connection at Merwin, resulting in less overall waterbird use, lower species diversity, and a shift in 
dominant species including an increase in piscivourous birds and decrease in herbivorous and granivorous 
birds. 
 
Vegetation community – We will delineate and digitize boundaries of vegetation on aerial imagery from 
2007–2012 at Merwin and use ancillary observations, data, and photographs to quantify the coverage of 
vegetation communities and land cover types at Merwin to document the change in wetland area and 
cover and to identify shifts in vegetation communities (Stafford et al. 2010).  In autumn 2013, we will 
conduct transect surveys and classify vegetation from the ground or boats prior to digitizing.  Similar 
classification of vegetation communities has been completed annually at Emiquon Preserve since 2007.  
We will estimate percent composition, frequency of occurrence, and species richness of submergent, 
emergent, and floating-leaved vegetation monthly from July-Oct. (Yin et al. 2000, Yin and Kreiling 
2011).  We hypothesize that vegetation communities will be negatively affected by the more extreme 
river connection at Merwin (e.g., increased invasive species 
and decreased submergent and emergent aquatic vegetation 
species) and that vegetation communities will remain resilient 
to the limited connection at Emiquon Preserve. 
 
Objective 2:  In order to accomplish this objective (examine 
changes in nutrient cycling and processing during limited and 
extensive initial flood pulses to restored floodplain areas) 
water analyses and measurement of nutrient processes will be 
completed over the next six months and compared to existing 
datasets.   
 
Nutrient analysis - Water and sediment samples (n=3) will be 
collected weekly at Emiquon and Merwin Preserves and the 
Illinois River.  Nutrients (e.g., nitrate [Fig. 5]), soluble 
reactive phosphorus, total nitrogen, total phosphorus) will be 
analyzed with a Latchat QuikChem system.  Chlorophyll-a and total suspended solids will be determined 
by spectroscopy and analytical weighing, respectively.  Results from the flood shift will be compared to 


























































Figure 4.  Capture per unit effort  of 
largemouth bass (bars) and mean water level 
(blue line) 2007- 12. 
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Figure 6.  Historical denitrification potential 
from Merwin (square), Illinois River 
(triangle) and an unrestored wetland 




Denitrification –Denitrification potential of the sediments 
collected from both sites (n=4 profundal; n=4 flooded 
prairie) will be estimated using the acetylene block technique 
(Chan and Knowles 1979; Murray et al. 1999; Smith et al. 
1979).  We have found that denitrification varies seasonally 
over time (Fig. 6).  Interestingly, initial sampling of rates 
right after the peak April flood showed a drastic decrease 
from previous measurements (3.0 and 12.2 mg NO
3
-N/kg/hr 
for profundal and flooded prairie, respectively). 
 
Management Plan 
This RAPID will generate two data-rich case studies.  Data 
from short-term sampling and analysis will be added to 
existing data sets.  Given the extent of data and the need to 
develop a system that is readily queried and accessible, a 
data management specialist will be hired. 
 Objective 1;  Work will be completed as follows:  
Fish – Illinois River Biological Station (IRBS), Havana, IL under the supervision of A. Casper, Large 
River Ecologist; Vegetation -  Forbes Station (FS), Havana under the supervision of H. Hagy, Waterfowl 
Ecologist;  Microbial community – Therkildsen Field Station at Emiquon (TFSE), Lewistown, IL, M. 
Lemke; Zooplankton – TNC at TFSE, A. Maria Lemke, Aquatic Ecologist.  
 Objective 2:  Water quality analysis and denitrification – TFSE with K. Dungey, Chemist and B.  
Grebliunas, Ph.D. candidate at the Illinois State University working with TFSE. 
 
Timeline:  Post-flood sampling will continue bi-weekly for water quality and microbes and monthly for 
vegetation (except cover maps which will be completed once annually), denitrification and fish sampling 
until ice coverage of systems (typically November), and waterbirds weekly during fall and spring 
migrations.  Zooplankton will be measured monthly for one year.  Assemblage of historical datasets will 
begin in August and be completed by December.  January through June will be used for data analysis, 
presentations at national meetings, and preparation of manuscripts and final reports for NSF. 
 
Broader Impacts.  Each major flood, including the 2013 flood of record on the Illinois River, elicits calls 
for more strategic flood management policies that include floodways and flood storage areas on 
floodplains, not just structures such as dams and levees. In addition to societal interest in reducing future 
flood risks and damages, there is rapidly-growing interest in restoring rivers and their floodplains for 
other services, including removal of excess nutrients and maintenance of native biodiversity (Bernhardt et 
al. 2005). The problem is that there are likely to be trade-offs between services. For example, the greatest 
reduction in flood crests can be achieved either by intentional or uncontrolled levee breaching just as a 
flood begins to crest (analogous to what happened at the Merwin site). A restoration site might be used in 
this way to protect a town downriver. However, the sudden flood that results behind the breached levee is 
not at all like the gradual rise of the typical seasonal flood and may set back restoration efforts. The short-
term data we propose to collect from our two restoration sites, coupled with the context provided by 
existing long-term data sets, should elucidate the trade-offs and assist decision-making by floodplain 
policy-makers and managers.  
 
Education and outreach. We will work directly with one PhD candidate, two MS students and three 
undergraduate students in our investigations, with participation extending to numerous graduate and 
undergraduate classes.  Additionally, lessons learned will be shared with the public, visiting college and 
school groups, and government and private organizations through publications and field-based activities 
for students and visiting groups that are already ongoing at our respective field stations. 
REFERENCES 
 
Bayley, P. B. 1991. The flood pulse advantage and the restoration of river-floodplain systems. Regulated 
Rivers: Research and Management 6(2):75–86. 
Bayley, P. B. 1995. Understanding large river-floodplain ecosystems. BioScience 45(3):153–158.  
Bernhardt, E. S., Palmer, M., Allan, J.D., Alexander, G., Barnas, K., Brooks, S., Carr, J., Clayton, S., 
Dahm,C., Follstad-Shah, J., Galat, D., Gloss, S., Goodwin, P., Hart, D., Hassett, B. Jenkinson, R., 
Katz, S., Kondolf, G.F., Lake, P.S., Lave,R., Meyer, J.L.,O’Donnell, T.K., Pagano, L., Powell, B. 
and E. Sudduth. 2005. Synthesizing U. S. river restoration efforts. Science308(5722):636–637. 
Brood, S.B., G.M. Samualson, J.H. Braatne, C.R. Gourley, F.M.R. Hughes, and J.M. Mahoney. 2005. 
Managing river flows to restore floodplain forests. Frontiers in Ecology and the Environment 
3:193–201.  
Connell, J.H. 1978. Diversity in tropical rain forests and coral reefs. Science 199:1302-1310. 
Chan, Y, and Knowles, R. 1979. Measurement of denitrification in two freshwater sediments by an in situ 
acetylene method. Applied and Environmental Microbiology 37:1067–1072.  
Falk, D.A. Palmer, M. and J. Zedler, editors. 2006. Foundations of restoration ecology. Society for 
Ecological Restoration and Island Press, Washington, D.C., USA. Pp. 378. 
Folke, C., Carpenter, S., Walker, B., Scheffer, M., Elmqvist, T., Gunderson, L., and Holling, C.S. 2004. 
Regime shifts, resilience, and biodiversity in ecosystem management. Annual Review of 
Ecology, Evolution, and Systematics 35:557–581.  
Galat, D.L., L.H. Fredrickson, D.D. Humburg, K.J. Bataille, J.R. Bodie, J.R. Jones, M.F. Knowlton, J 
Kubisiak, A.C. McColpin, R.B. Renken, and R.D. Semlitsch. 1998. Flooding to restore 
connectivity of regulated, large-river wetlands. Bioscience 48:721–733.  
Gutreuter, S., R. Burkhardt, and K. Lubinski. 1995. Long Term Resource Monitoring Program 
Procedures: Fish Monitoring. National Biological Service, Environmental Management Technical 
Center, Onalaska, Wisconsin, USA.  
Jackson, C.R, and C.M. Pringle. 2010. Ecological benefits of reduced hydrologic connectivity in 
intensively developed landscapes. Bioscience 60:37–46.  
Junk, W. J., Bayley, P. B., & Sparks, R. E. 1989. The flood pulse concept in river-floodplain systems. 
Canadian special publication of fisheries and aquatic sciences, 106(1):110–127.  
Kreiling, R.M., J.P. Schubauer-Berigan, W.N. Richardson, L.A. Bartsch, P.E. Hughes, J.C. Cavanaugh, 
and E.A. Strauss. 2013. Wetland management reduces sediment and nutrient loading to the upper 
Mississippi River. Journal of Environmental Quality 42:573–583.  
Lemke, M. J., D. Jenkins, J. Bartletti and T. Goode. 2007. Comparison of nitrogen and bacterial dynamics 
in Spunky Bottoms and LaGrange floodplain wetlands.  In:  Spunky Bottoms:  Restoration of a 
big-river floodplain.  Illinois Natural History Survey, Champaign, IL. 
Michener, W.K. and R.A. Haeuber. 1998. Flooding: natural and managed disturbances. BioScience 
48:677-680. 
Murray, RE, and Knowles, R. 1999. Chloramphenicol inhibition of denitrifiyingenzyme activity in two 
agricultural soils. Applied Environmental Microbiology 65:3487–3492. doi: 0099-
2240/99/$04.0010 
Opperman, J.J., R. Luster, B.A. McKenney, M. Roberts, and A.W. Meadows. 2010. Ecologically 
functional floodplains: connectivity, flow regime, and scale. Journal of the American Water 
Resources Association 46:211–226.  
Palmer, M.A, E.S. Bernhardt, J.D. Allan, P.S. Lake, G. Alexander, S. Brooks, J. Carr, S. Clayton, C.N. 
Dahm, J.F. Shah, D.L. Galat, S.G. Loss, P. Goodwin, D.D. Hart, B. Hassett, R. Jenkinson, G.M. 
Kondole, R. Lave, J.L. Meyer, T.K. O’Donnell, L. Pagano, and E. Sudduth. 2005. Standards for 
ecologically successful river restoration. Journal of Applied Ecology 42:208–217. 
Robertson, A.I., P. Bacon, and G. Heagney. 2001. The responses of floodplain primary production to 
flood frequency and timing. Journal of Applied Ecology 38:126–136.  
REFERENCES 
 
Smith, M.S., and Tiedje, J.M. 1979. Phases of denitrification following oxygen depletion in soil. Soil 
Biology and Biochemistry 11:261–267. 
Scheffer, M., and Carpenter, S.R. 2003. Catastrophic regime shifts in ecosystems: linking theory to 
observation. Trends in Ecology & Evolution 18(12):648–656.  
Sparks, R.E. 1995. Need for Ecosystem Management of Large Rivers and Their Floodplains. BioScience 
45(3):168–182. 
Sparks, R.E., Bayley P.B., Kohler S.L. and L.L. Osborne 1990. Disturbance and recovery of large 
floodplain rivers. Environmental Management 14(5):699–709.  
Sparks, R.E., J.C. Nelson, and Y. Yin. 1998. Naturalization of the flood regime in regulated rivers. 
Bioscience 48(9):706–720. 
Stafford, J.D., M.M. Horath, A.P. Yetter, R.V. Smith, and C.S. Hine. 2010. Historical and contemporary 
characteristics and waterfowl use of Illinois River valley wetlands. Wetlands 30:565–576. 
Tockner, K. and J.A. Stanford.  2002.  Riverine flood plains: present state and future trends.  
Environmental Conservation 29(3): 308-330. 
VanMiddlesworth, T.D., Michaels, N.N. and G.G. Sass. 2012 The Nature Conservancy’s Emiquon 
Preserve Fish and Aquatic Vegetation Monitoring Annual Report. Illinois Natural History 
Survey, Technical Report (01).   
VanMiddlesworth, T.D., Michaels, N.N. and  A.F. Casper. 2013. The Nature Conservancy’s Emiquon 
Preserve: Fish and Aquatic Vegetation Monitoring 6-year (2007-2012) Report. Illinois Natural 
History Survey, Technical Report(02).  
Ward, J.V., K Tockner and F. Schiemer. 1999. Biodiversity of floodplain river ecosystems: ecotones and 
connectivity. Regulated Rivers: Research and Management 15:125–139. 
Ward, J.V., K Tockner U. Uehlinger and F. Malard. 2001. Understanding natural patterns and processes 
in river corridors as the basis for effective river restoration. Regulated Rivers: Research and 
Management 17:311–323. 
Yin, Y., and R.M. Kreiling. 2011. The evaluation of a rake method to quantify submersed vegetation in 
the Upper Mississippi River. Hydrobiologia 675(1):187–195. 
Yin, Y., J.S. Winkelman, and H.A. Langrehr. 2000. Long term resource monitoring program procedures: 
aquatic vegetation monitoring. U.S. Geological Survey, Upper Midwest Environmental Sciences 




Michael Joseph Lemke 
  
a. Professional Preparation  
University of Wisconsin-Stevens Point  Wildlife Management/Biology  B.S. 1980  
University of British Columbia     Zoology (Cell Biology)    M.S. 1985   
Michigan Technological University   Biology (Limnology)         Ph.D. 1992  
Postdoctoral Institutions 
 University of Alabama      Wetland Ecology               1992-94  
 Kent State University     Microbial Ecology     1995-97  
 
b. Appointments  
2011 – present  Professor    Biology Department, University of Illinois Springfield (UIS) 
2005 - present  Director    UIS’s Therkildsen Field Station at Emiquon, Lewistown, IL 
2003 – 2011  Associate Professor   Biology Department, UIS 
1999 – 2003  Assistant Professor  Biology Department, UIS 
1998 – 1999  Assistant Director    Graduate Program in Environmental Science, Pace Univ. 
1997 - 1999    Assistant Professor   Department of Biological Sciences, Pace University 
1994 - 1995   Assistant Professor  Department of Biological Sciences, Univ. of West Alabama 
 
c. (i) Publications - 5 related  
1. Lemke, M. J., M. A. **Rossetto, S. F. *Paver, J. Bonacum and R. DeSalle.  2012.  Development of 
best practice methods for cryo-archiving bacterial assemblages.  In revision.   
2. Lemke, M. J., T. A. Pagioro, A. M. Lemke, and S. M. Thomaz.  2010.  Diel variation and thermal 
mixing:   A  comparison of patterns in a north-temperate and a subtropical shallow floodplain 
lake.  Journal of Freshwater Biology.  25:373-383. 
3. Lemke, M. J., E. K. Lienau, J. Rothe, T. A. Pagioro, J. Rosenfeld and R. DeSalle.  2009.  Description 
of the freshwater bacterial assemblages from the Upper Paraná River floodpulse system, Brazil.  
Microbial Ecology.  57(1):94-103. 
4. Lemke, M.  J. and L.  G.  Leff.  2006.  Culturability of stream bacteria:  Assemblage and population 
level responses.  Microbial Ecology.  51:  365 - 374. 
5. Lemke, A. M., M. J. Lemke and A. Benke.  2007.  Importance of detrital algae, bacteria, and organic 
matter to littoral microcrustacean growth and reproduction.  Limnology and Oceanography.  
52(5):2164-2176. 
 
c. (ii) Publications:  5 other significant  
1. Lemke, M. J., D. Jenkins, J. Bartletti and T. Goode. 2007. Comparison of nitrogen and bacterial 
dynamics in Spunky Bottoms and LaGrange floodplain wetlands.  In:  Spunky Bottoms:  Restoration 
of a big-river floodplain.  Illinois Natural History Survey, Champaign, IL. 
2. Rogan, B., M. J. Lemke and M. Levandowsky.  2005.  Exploring the sulfur nutrient cycle using the 
Winogradsky column.  American Biology Teacher.  67:279-287. 
3. Kuehn, K. A., M. J. Lemke, K. Suberkropp and R. G. Wetzel. 2000. Microbial biomass and 
production associated with decaying leaf litter of the emergent macrophyte Juncus effusus Limnology 
and Oceanography 45:862-870. 
4. Lemke, M. J. and L. G. Leff.  1999. Bacterial populations in an anthropogenically disturbed stream:  
Comparison of different seasons.  Microbial Ecology 38:234-243.  
5. Lemke,  M. J. and S. H. Bowen. 1998. The nutritional value of organic detrital aggregate in the diet 




d. Synergistic activities  
1. Therkildsen Field Station at Emiquon Director.  Develop hands-on, on-line hybrid courses and 
research in conjunction with the restoration of a nearly 7000 acre Illinois River floodplain project; 
University of IL Springfield Spencer Award for Service 2012 
2. Research Associate. American Museum of Natural History (2001-present); collaborative study on 
microbial communities; development of cryopreservation archive methods. 
3. Editorial Boards.  Applied and Environmental Microbiology (2003-present) and Microbial Ecology 
(journal) (2000 - present).  
4. Education 
 High school program in conservation and science.  Jennings, S., K. Dungey, and M. J. 
Lemke.  2011.  Conservation Academy at Emiquon.  Community Foundation of Central 
Illinois.   $8,855.   
 Education in microbial ecology – ASM Editor’s Award:   Lemke, M. J., R. George and K. 
Miller. 2008.  Mud and microbes:  A time-lapse photographic exploration of a sediment 
bacteria community.  American Society for Microbiology MicrobeLibrary.org.   Online 
publication:  http://www.microbelibrary.org. 
5. 2002-2003 University of Illinois University Scholar 
 
e. Collaborators & Other Affiliations 
   (i) Collaborators and Co-editors    
Bonacum, James (UIS) 
DeSalle, Rob (Am.  Museum of Nat. History) 
Dungey, Keenan (UIS) 
Jenkins, David (University of Central Florida) 
Kent, Angela (UI Urbana-Champaign) 
Lemke, A. Maria (The Nature Conservancy) 
Levandowsky, Michael (Pace University) 
McNamara, Christopher (Harvard University) 
Miller, Keith (UIS) 
Thomaz, Sidinei (Univ. of Maringa, Brazil)  
Velho, Felipe (Univ. of Maringa, Brazil) 
e. (ii) Graduate and Postdoctoral Advisors 
Kasinsky, Harold (Univ. of British Columbia) 
Bowen, Stephen (Emory University) 
Leff, Laura. G. (Kent State University) 
Wetzel, Robert G. (formerly:  Univ. of North 
Carolina Chapel Hill) 
 
e. (iii) Thesis Advisor 
Bartletti, Joseph –current 
Benedict, Logan (current) 
Benedict, Melissa (current) 
Clarke, Jennifer – graduated 2011 
Cochran, Matt – graduated 2007 
Cook, Mandy - graduate 2004 
DiMezzo, Tracy - graduate 2004 
Gerinhger, Linda - graduate 2004 
Goode, Tim - graduate 2004 
Grider, Nathan (graduated 2013) 
Jerke, Kurt – graduated 1999 (Pace Univ.) 
Kellerhals, Doyn – graduated 2012 
Negro, Jackie - graduated 2008 
Pitchford, Dana – graduated 2009 
Randle, Michelle – graduated 2009 
Rienke, Randi – graduated 2009 
Rosetto, Mike - graduated 2007 
Roy, Ryan – current 
Tanton, Rusty - graduated 2005 
 
Total number Graduate students:   
15 completed; 4 current 
 
Casper Bio 1 
 
ANDREW F. CASPER 
Director, Illinois River Biological Station, Illinois Natural History Survey 
704 N. Schrader Ave., Havana IL 62644, phone: 309-543-6000, http://www.inhs.illinois.edu/~afcasper 
 
A. 
Southern Illinois University Carbondale   Natural Sciences, B.Sc 1990 
PROFESSIONAL PREPARATION 
Southern Illinois University Carbondale   Biological Sciences, M.Sc 1993   
Université Laval, Québec City, QC   Océanographie, Ph.D 2005 
University of So. Florida St. Petersburg   Environ. Sci., Policy & Geog. Postdoctoral 2005–07  
US Environmental Protection Agency-Office of Research and Development, National Health and 
Environmental Effects Research Lab, Gulf Ecology Div., Gulf Breeze FL, Postdoctoral 2001 – 2012 
 
B. 
Field Station Director and Assistant Research Program Leader (10/12 - present), Illinois Natural 
History Survey, Illinois River Biological Station, Havana IL, 62644.  
APPOINTMENTS 
Research Biologist (12/07 – 7/11), Aquatic Ecology and Invasive Species Branch, US Army Corps of 
Eng. Engineer Res. and Development Center, Waterways Experiment Station. Vicksburg MS 39180.   
Visiting Instructor/Researcher (4/98 – 6/05), Biology Dept., Clarkson Univ., Potsdam, NY.   
Benthic Analyst (10/96 - 4/98), Grace Analytical Labs, Inc. Sub-contractor to the USEPA Great Lakes 
National Program Office, Chicago IL.  
Head Technician (11/92 - 9/96), Large River Program, Dept. of Biology, U. of Louisville, KY.  
Assistant Director/Project Manager (11/88 - 12/91), Dept. of Pollution Control, Southern Illinois U. 
Carbondale IL.  
 
C. PUBLICATIONS
   MOST RELEVANT 
  
Thorp, J.H., Flotemersch, J.E. Delong, M.D., Casper, A.F., Thoms, M.C., Ballantyne, F., Williams, B.S., 
O’Neill, B.J. and S.C. Haase. 2010. Linking Ecosystem Services, Rehabilitation, and River 
Hydrogeomorphology. Bioscience 60(1):67-74. DOI: 10.1525/bio.2010.60.1.11 (Google Scholar 
Citations: 21) 
Casper A.F., and J.H. Thorp. 2007. Diel and lateral patterns of zooplankton distribution in the St. 
Lawrence River.  Rivers Research and Applic. 23(1):73-85.  DOI 10.1002/rra.966 (Google Scholar 
Citations: 22) 
Casper, A.F., Thorp, J.H., Davies, S.P. and D.L. Courtemanch.  2006. Ecological responses of large river 
benthos to the removal of the Edwards Dam on Kennebec River, Maine (USA).  Archiv fur 
Hydrobiologie 16(4):541-555 (Large River Supplement 115). (Google Scholar Citations: 7) 
Thorp, J.H. and A.F. Casper. 2003. Importance of biotic interactions in large rivers: Experiments with 
planktivorous fish, dreissenid mussels, and zooplankton in the St. Lawrence River. River Research and 
Application 19:265-279. DOI 10.1002/rra.703 (Google Scholar Citations: 60) 
  ADDITIONAL SIGNIFICANT 
Thorp, J.H. and A.F. Casper. 2003. Importance of biotic interactions in large rivers: Experiments with 
planktivorous fish, dreissenid mussels, and zooplankton in the St. Lawrence River. River Research and 
Application 19:265-279. DOI 10.1002/rra.703 (Google Scholar Citations: 60) 
Thorp, J.H. and A.F. Casper.  2002.  Potential effects on zooplankton from species shifts in mussel 
planktivory: a field experiment in the St. Lawrence River.  Freshwater Biology 47:107-119. (Google 
Scholar Citations: 43) 
 
D. 
Instructor for multiple USACE multi-disciplinary workshops designed to demonstrate the linking 
conceptual and habitat models of rivers in the Civil Works planning process for District-level 
SYNERGISTIC ACTIVITIES 
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planners, hydrologists, and engineers 
Facilitator for Middle Mississippi River Sidechannel restoration workshop with Federal (FWS, USACE) 
and DNR representatives from 3 States, in Cape Girardeau MO 
Co-Author for a Framework and Integration of Conceptual Models in the USACE Civil/ Environmental 
planning Process (System Wide Water Resource and Environmental Benefits Analysis Programs) 
Co-Author of ecosystem restoration white paper for USACE HQ examining the impact of external 
interactions (e.g. climate and landuse) of the design of river restoration projects 
 
E. 
Collaborators and Co-Editors: Jacob Berkowitz (USACE-ERDC-Environmental Lab),John H. Chick (IL 
Natural History Survey), John Epifanio (IL Natural History Survey), David Galat (Nature 
Conservancy & U. of Missouri, Heath Hagy (IL Natural History Survey), John Nestler (Badger 
Environmental), James H. Thorp (KS University) 
COLLABORATORS & OTHER AFFILIATIONS 
Graduate Advisors and Postdoctoral Sponsors: William S. Fisher (USEPA-ORD, NHEERL, Gulf 
Ecology Div.), James A. Gore (Tampa University), Ladd Johnson (Universite Laval, QC), John B. 
Stahl (retired) 
Thesis Advisor and Postgraduate-Scholar Sponsor:  no graduate or thesis advisor roles 
 
H. 
Recovery of Restored River Floodplain Ecosystems after a Record Flood. NSF RAPID program via 
University of Illinois Springfield. PI: Michael J. Lemke, co-PI’s Keenan Dungey, Heath Hagy, Andy 
Casper). 7/15/2013 to 6/30/2014.  $200,000. 
CURRENT AND PENDING SUPPORT  
Long term resource monitoring in the La Grange Reach, Illinois River. US Army Corps of Engineers 
Environmental Management Program via US Geological Survey, Upper Midwest Environmental 
Sciences Center.  PI: Andrew F. Casper.  10/01/2014 to 9/31/2015.  $359,891.  
Support for the Asian Carp framework activities:  Strategy framework, public awareness and education, 
and ad hoc commercial fishing observer operations. (USFWS, Federal Aid in Sportfish Restoration 
through IL Dept. of Natural Resources). PI: Andrew Casper. 2/08/2013 to 12/31/2014.  $348,899 
Long term resource monitoring in the Lagrange Reach, Illinois River. US Army Corps of Engineers 
Environmental Management Program - US Geological Survey, Upper Midwest Environmental 
Sciences Center.  PI: Andrew F. Casper.  10/01/2012 to 9/31/2014.  $359,489. 
The Long-term Illinois, Mississippi, Ohio, and Wabash River Fish Population Monitoring Program – 
Segment 24 (USFWS, Federal Aid in Sportfish Restoration) PI: John Epifanio (co-PI’s Yong Cao, 
Andy Casper, John H. Chick) 7/1/2012 to 6/30/2013.  $685,000 
Floodplain restoration monitoring of the aquatic vegetation and fish communities of the Nature 
Conservancy’s Emiquon Preserve, 2013-2016. (The Nature Conservancy).  PI: Andrew Casper, co-PI: 
Todd D. VanMiddlesworth. 7/1/2013 to 6/30/2016.  $73,515 
Ecosystem Responses to a Large-Scale Reduction of Asian Carp in the Lower Illinois River. PI: Andrew 
Casper (Great Lakes Restoration Initiative via IL Dept. of Natural Resources and sub-contracted from 
Southern Illinois University Carbondale, INT Sub SIUC 12-27). 4/10/2012 to 2/28/2014.  $280,764 
An assessment of aquatic invasive plants in the Illinois River: Water Hyacinth surveillance, mapping, 
persistence, and potential seed dispersal. (USFWS, Federal Aid in Sportfish Restoration through IL 
Dept. of Natural Resources). PI: Andrew Casper, co-PI: Heath Hagy. 7/1/2013 to 6/30/2016.  
$121,411 
 






Wheaton College    Chemistry   B.S., 1993 
The University of Michigan  Chemistry   Ph.D., 1998 





 Director, Undergraduate Research Support Program, University of Illinois Springfield  
2006-present 
Associate Professor of Chemistry, University of Illinois Springfield 
2000-2006 
Assistant Professor of Chemistry, University of Illinois Springfield 
1998-2000 








1. K. E. Dungey, B. D. Thompson,* N. A. P. Kane-Maguire, L. L. Wright, “Photobehavior of 
( -Diimine)dimesitylplatinum(II) Complexes,” Inorganic Chemistry, 23, 5192-5196, 2000.  
2. L.-S. Kao, D. R. Peacor, R. M. Coveney, G. Zhao, K. E. Dungey, M. D. Curtis, J. E. Penner-
Hahn, “A C/MoS2 Mixed-Layer Mineral Occurring in Metalliferous Black Shales from 
Southern China, and New Data on Jordisite,” American Mineralogist, 86, 852-861, 2001. 
3. K. E. Dungey, D. P. Muller,* and T. Gunter,* “Preparation of Dppe-Stabilized Gold 
Nanoparticles,” Journal of Chemical Education, 82, 769-770, 2005. 
4. P. Redwood,* J. Nelles,* and K. E. Dungey, "Preparation of Lithium-Intercalated Cobalt 
Vanadates," In NCUR 2006 Proceedings: University of North Carolina at Asheville, 2006.  
5. K. E. Dungey and P. Epstein,* “Titration of a Solid Acid Monitored by X-Ray Diffraction,” 








 Journal of Chemical Education 
 Basic Inorganic Chemistry (textbook) by Cotton/Wilkinson and Atwood 
 American Chemical Society Petroleum Research Fund 
 W. M. Keck Foundation Grant 
(b) Service 
 Chair, Department of Chemistry, UIS (2010-2013) 
 Director of UIS Merck/AAAS Undergraduate Science Research Program (2006-2009) 
(c) Grants 
 Lemke, M. J.; Kent, A.; and Dungey, K. E. Microbial Dynamics of a Floodplain Lake, 
National Great Rivers Research and Education Center internship program, $5,740 
(2012).  
 Lemke, M. J. and Dungey, K. E. Primary Productivity of Lake Thompson at the Emiquon 
Preserve, National Great Rivers Research and Education Center internship program, 
$5,740 (2010).  
 Lemke, M. J. and Dungey, K. E. Sugar Creek, McLean, IL Nutrient Monitoring, The 
Wetlands Initiative, $10,462 (2008).   
(d) Education/Outreach  
 High school program in conservation and science. Jennings, S., K. Dungey, and M. J. 
Lemke. 2011. Conservation Academy at Emiquon. Community Foundation of Central 
Illinois. $8,855.  
(e) 2005-2006 University of Illinois University Scholar 
 
Collaborators & Other Affiliations: 
 
(i) Collaborators and Co-Editors 
Dr. Angela Kent, University of Illinois Urbana/Champaign 
Dr. Paris Barnes, Millikin University 
Dr. Stephanie L. Brock, Department of Chemistry, Wayne State University 
Dr. Douglas Eder, Arizona State University 
Dr. Eric Malina, Southern Illinois University Edwardsville  
Dr. Leah O’Brien, Southern Illinois University Edwardsville 
Dr. Masangu Shabangi. Southern Illinois University Edwardsville 
Dr. Michael Shaw, Southern Illinois University Edwardsville 
Dr. Eric Voss, Southern Illinois University Edwardsville 
Dr. Sue Wiediger, Southern Illinois University Edwardsville 
 
(ii) Graduate and Postdoctoral Advisors 
Ph. D. Thesis advisor:   Dr. M. David Curtis, Dept. of Chemistry, University of Michigan 
 
Dreyfus Postdoctoral Advisor:  Dr. Laura L. Wright, Dept. of Chemistry, Furman University 
 
(iii) Thesis Advisor and Postgraduate-Scholar Sponsor 
 
UIS does not offer a graduate program in chemistry. 
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Heath Michael Hagy 
 
a. Professional Preparation 
Southern Nazarene University   Environmental Studies   B.S. 2004 
North Dakota State University   Zoology    M.S. 2006 
Mississippi State University   Forest Resources   Ph.D. 2010 
University of Tennessee-Knoxville Post-Doctoral Appt. (Wetland Ecol.) 2011–2012 
 
b. Appointments 
2012–Present  Asst. Res. Program Leader Illinois Natural History Survey 
  (Waterbird. and Wetl. Ecol.) 
2012–Present  Director   Forbes Biological Station–Bellrose Waterfowl 
      Research Center 
2012–Present  Adjunct Professor  University of Tennessee–Knoxville 
2012–Present  Adjunct Professor  University of Illinois at Urbana-Champaign 
 
c. (i.) Publications – 5 related 
1. Gray, M.J, H.M. Hagy, J.A. Nyman, and J.D. Stafford. 2013. Management of wetlands for 
wildlife. Pages xx–xx in C.A. Davis, J.T. Anderson, and W. Conway, editors. Wetland 
Techniques. Bentham Science, Ltd., Illinois, USA. (In Press) 
2. Schummer, M.L., H.M. Hagy, K.S. Fleming, J.T. Callicutt, and J.M. Cheshier. 2012. A guide 
to moist-soil wetland plants of the Mississippi Alluvial Valley. University Press of 
Mississippi, Jackson, USA.  
3. Hagy, H.M., and R.M. Kaminski. 2012. Winter waterbird and food dynamics in autumn- 
managed moist-soil wetlands of the Mississippi Alluvial Valley. Wildlife Society 
Bulletin 36:512–523. 
4. Hagy, H.M., and R.M. Kaminski. 2012. Apparent seed use by ducks in the Mississippi  
 Alluvial Valley. Journal of Wildlife Management 76:1053–1061. 
5. Hagy, H.M., J.N. Straub, and R.M. Kaminski. 2011. Estimation and correction of seed 
 recovery bias from moist-soil cores. Journal of Wildlife Management 75:959–966.  
 
(ii) Publications - 5 other significant 
1. Linz, G.M., H.J. Homan, S. J. Werner, H.M. Hagy, and W.J. Bleier. 2011. Assessment of  
  bird-management strategies to protect sunflower. Bioscience 61:960–970. 
2. Hagy, H.M., J.R. Foth, and R.M. Kaminski. 2011. Invertebrate biomass in flooded corn and  
other wetlands managed for wintering waterfowl in the Mississippi Alluvial Valley. 
Proceedings of the Annual Conference of the Southeastern Association and Fish and 
Wildlife Agencies 65:56–61. 
3. Callicutt, J.T., H.M. Hagy, and M.L. Schummer. 2011. The food preference paradigm: a  
review of fall-winter food use by North American dabbling ducks (1900–2009). Journal 
of Fish and Wildlife Management 2:29–40.  
4. Hagy, H.M., G.M. Linz, and W.J. Bleier. 2010. Wildlife conservation sunflower plots as  
 habitat for migratory birds. American Midland Naturalist 164:119–135. 
5. Hagy, H.M., G.M. Linz, and W.J. Bleier. 2008. Optimizing the use of decoy plots for  
 Blackbird control in commercial sunflower. Crop Protection 27:1442–1447.  
 
d. Synergistic Activities 
1. Developed a research and education program at Forbes Biological Station using captive flock 
of live ducks to demonstrate research techniques and waterfowl biology to school groups 
2. Participant in the Emiquon Partnership, a group seeking to unite stakeholders along the 
Illinois River and develop a coordinated and multi-institution and -organization research 
campus  
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3. Active member in The Wildlife Society and an officer of the Wetlands Working Group which 
serves as a hub of wetlands expertise for the Society and acts as a bridge between wildlife and 
wetlands policy stakeholders 
4. Currently serves on three graduate committees (2 M.S. and 1 Ph.D.) 
5. Active member of the Floodplain Science Network, a multi-organizational group committed 
to providing unbiased expertise to further floodplain science, restoration, and management 
 
e. Collaborators & Other Affiliations 
(i) Collaborators and Co-editors 
 Benson, T.J. (Illinois Natural History Survey) 
Bleier, W.J. (North Dakota State University) 
Callicutt, J.T (Mississippi Dept. of Wildl., Fish. & Parks) 
Casper, A.N. (Illinois Natural History Survey) 
Cheshier, J.M. (Schlumberger D&M) 
Fleming, K.S. (Ducks Unlimited) 
Foth, J.R. (Mississippi State University) 
Gray, M.J, (University of Tennessee-Knoxville) 
Homan, H.J. (USDA Wildlife Services) 
Horath, M.M. (Illinois Natural History Survey) 
Hine, C.S. (Illinois Natural History Survey) 
Kaminski R.M. (Mississippi State University) 
Levengood, J.M. (Illinois Natural History Survey) 
Linz, G.M. (USDA Wildlife Services) 
Littrell, T. (U.S. Fish and Wildlife Service) 
Nyman J.A. (Louisiana State University) 
O’Neal, B.J. (Franklin College) 
Reinecke, K.J. (U.S. Geological Survey-retired) 
Riffle, S.K. (Mississippi State University) 
Schummer, M.L. (State University of New York – Oswego) 
Smith, R.V. (Illinois Department of Natural Resources) 
Stafford J.D. (South Dakota State University) 
Straub, J.N. (State University of New York – Plattsburg) 
Vilella, F.J. (Mississippi State University) 
Werner, S. J. (USDA Wildlife Services) 
Wheat, R. (U.S. Fish and Wildlife Service) 
Yetter, A.P. (Illinois Natural History Survey) 
(ii) Graduate and Postdoctoral Advisors 
Bleier, W.J. (North Dakota State University) 
Gray, M.J. (University of Tennessee-Knoxville) 
Kaminski, R.M. (Mississippi State University) 
Linz, G.M. (USDA Wildlife Services) 
(iii) Thesis Advisor 
None 

















FOR NSF USE ONLY
ORGANIZATION PROPOSAL NO. DURATION (months)
Proposed Granted
PRINCIPAL INVESTIGATOR / PROJECT DIRECTOR AWARD NO.
A.  SENIOR PERSONNEL: PI/PD, Co-PI’s, Faculty  and Other Senior Associates






6. (        ) OTHERS (LIST INDIVIDUALLY ON BUDGET JUSTIFICATION PAGE)
7. (        ) TOTAL SENIOR PERSONNEL (1 - 6)
B.  OTHER PERSONNEL (SHOW NUMBERS IN BRACKETS)
1. (        ) POST DOCTORAL SCHOLARS
2. (        ) OTHER PROFESSIONALS (TECHNICIAN, PROGRAMMER, ETC.)
3. (        ) GRADUATE STUDENTS
4. (        ) UNDERGRADUATE STUDENTS
5. (        ) SECRETARIAL - CLERICAL (IF CHARGED DIRECTLY)
6. (        ) OTHER
   TOTAL SALARIES AND WAGES (A + B)
C.  FRINGE BENEFITS (IF CHARGED AS DIRECT COSTS)
   TOTAL SALARIES, WAGES AND FRINGE BENEFITS (A + B + C)
D.  EQUIPMENT (LIST ITEM AND DOLLAR AMOUNT FOR EACH ITEM EXCEEDING $5,000.)
   TOTAL EQUIPMENT
E.  TRAVEL 1.  DOMESTIC (INCL. CANADA, MEXICO AND U.S. POSSESSIONS)
2.  FOREIGN
F.  PARTICIPANT SUPPORT COSTS




   TOTAL NUMBER OF PARTICIPANTS       (          )                         TOTAL PARTICIPANT COSTS
G.  OTHER DIRECT COSTS






   TOTAL OTHER DIRECT COSTS
H.  TOTAL DIRECT COSTS (A THROUGH G)
I.  INDIRECT COSTS (F&A)(SPECIFY RATE AND BASE)
TOTAL INDIRECT COSTS (F&A)
J.  TOTAL DIRECT AND INDIRECT COSTS (H + I)
K.  RESIDUAL FUNDS                           
L.  AMOUNT OF THIS REQUEST (J) OR (J MINUS K)
M. COST SHARING PROPOSED LEVEL $ AGREED LEVEL IF DIFFERENT $
PI/PD NAME FOR NSF USE ONLY
INDIRECT COST RATE VERIFICATION
ORG. REP. NAME*
 *ELECTRONIC SIGNATURES REQUIRED FOR REVISED BUDGET 
1YEAR
1







Michael J Lemke - Professor  0.00  0.00  1.00 6,651
Keenan E Dungey - Associate Professor  0.00  0.00  0.50 3,177
   0   0.00   0.00   0.00        0
2  0.00  0.00  1.50       9,828
0 0.00 0.00 0.00 0





     62,800
24,719
     87,519














     26,645
    123,777
24,433
UIS research off campus (Rate: 18.2000, Base: 90922) (Cont. on Comments Page)
    148,210
0
    148,210
0
Lynn Pardie
SUMMARY PROPOSAL BUDGET COMMENTS - Year 1
  
** I-  Indirect Costs













FOR NSF USE ONLY
ORGANIZATION PROPOSAL NO. DURATION (months)
Proposed Granted
PRINCIPAL INVESTIGATOR / PROJECT DIRECTOR AWARD NO.
A.  SENIOR PERSONNEL: PI/PD, Co-PI’s, Faculty  and Other Senior Associates






6. (        ) OTHERS (LIST INDIVIDUALLY ON BUDGET JUSTIFICATION PAGE)
7. (        ) TOTAL SENIOR PERSONNEL (1 - 6)
B.  OTHER PERSONNEL (SHOW NUMBERS IN BRACKETS)
1. (        ) POST DOCTORAL SCHOLARS
2. (        ) OTHER PROFESSIONALS (TECHNICIAN, PROGRAMMER, ETC.)
3. (        ) GRADUATE STUDENTS
4. (        ) UNDERGRADUATE STUDENTS
5. (        ) SECRETARIAL - CLERICAL (IF CHARGED DIRECTLY)
6. (        ) OTHER
   TOTAL SALARIES AND WAGES (A + B)
C.  FRINGE BENEFITS (IF CHARGED AS DIRECT COSTS)
   TOTAL SALARIES, WAGES AND FRINGE BENEFITS (A + B + C)
D.  EQUIPMENT (LIST ITEM AND DOLLAR AMOUNT FOR EACH ITEM EXCEEDING $5,000.)
   TOTAL EQUIPMENT
E.  TRAVEL 1.  DOMESTIC (INCL. CANADA, MEXICO AND U.S. POSSESSIONS)
2.  FOREIGN
F.  PARTICIPANT SUPPORT COSTS




   TOTAL NUMBER OF PARTICIPANTS       (          )                         TOTAL PARTICIPANT COSTS
G.  OTHER DIRECT COSTS






   TOTAL OTHER DIRECT COSTS
H.  TOTAL DIRECT COSTS (A THROUGH G)
I.  INDIRECT COSTS (F&A)(SPECIFY RATE AND BASE)
TOTAL INDIRECT COSTS (F&A)
J.  TOTAL DIRECT AND INDIRECT COSTS (H + I)
K.  RESIDUAL FUNDS                           
L.  AMOUNT OF THIS REQUEST (J) OR (J MINUS K)
M. COST SHARING PROPOSED LEVEL $ AGREED LEVEL IF DIFFERENT $
PI/PD NAME FOR NSF USE ONLY
INDIRECT COST RATE VERIFICATION
ORG. REP. NAME*
 *ELECTRONIC SIGNATURES REQUIRED FOR REVISED BUDGET 
Cumulative
C







Michael J Lemke - Professor  0.00  0.00  1.00 6,651
Keenan E Dungey - Associate Professor  0.00  0.00  0.50 3,177
 0.00  0.00  0.00 0
2  0.00  0.00  1.50       9,828
0 0.00 0.00 0.00 0





     62,800
24,719
     87,519














     26,645
    123,777
24,433
 
    148,210
0




Salaries, Wages, and Benefits:  Funds are requested for a portion of the salaries and mandatory 
University benefits (FY13 – 44.67% @ UIUC, 54.13% @ UIS) for the following personnel: 
PI Lemke salary for 1 month of supervising data collection and analyses and reports ($6,651 + 
54.13% = $10,251), Co-PI Dungey salary for ½ month of student worker supervision and data 
analysis ($3,177 + 54.13% = $4,897), professional staff for database management, including 
formatting data, entering data, adding metadata, analyzing data, and making data available to all 
collaborators and interested scientists (132 days x $182.24/day = $24, 056 + 54.13% = $37,078), 
professional staff to map vegetation, identify and sample vegetation, digitize vegetation maps, 
enter and analyze data, and prepare reports as requested (66 days x $182.24/day = $12,028 + 
44.67% = $17,401), hourly technician for 5 months (salary and mandatory benefits of 7.79%) 
during fish and macrophyte sampling and data processing ($1,837.50/m  x 5 m = $9,188 + 7.79% 
= $9,904), hourly graduate student worker to help with chemistry lab analyses ($11.25/hr x 20 
hr/wk x 16 wks = 3,600 + 7.82% = $3,882), hourly student worker to help with collecting weekly 
water samples at Merwin ($10/hr x 10 hr/wk x 25 wks = $2,500 + 0.17% = $2,504), hourly 
student worker to help with DNA analyses ($10/hr x 10 hr/wk x 16 wks = $1,600 + 0.17% = 
$1,603). 
 
Equipment:  No funds are requested.  U of I equipment will be used for this project.  
 
Travel:  This research will require travel to Emiquon and Merwin Preserves and from University of 
Illinois Springfield, Forbes and Illinois River Biological Stations using University vehicles at 
approved University mileage rates (2500 mi $0.565/mi = $1,412).  We will also be transporting 
samples once a month from University of Illinois Springfield to Illinois State University for 
chemical analyses (71 mi x 5 x $0.565/mi = $201).  We also request modest travel support for 
four PIs to each attend a major conference (e.g., Society for Wetland Scientists Joint Aquatic 
Sciences Meeting in Portland, Oregon; American Society of Ichthyologists and Herpetologists 
Annual Conference in Chattanooga, TN) including registration ($500), lodging ($1000), and 
travel costs ($500) for each ($2,000 each x 4 = 8,000).   
 
Materials and Supplies:  We request funding for supplies used during field work (e.g., sample bags, 
sieves, data sheets, ink, batteries, etc.; $800), laboratory work (chemical analyses; $45/sample x 9 
samples/wk x 25 wks = $10,125, DNA analyses; 4 extraction kits x $350 = $1,500 + $1,500 in 
molecules = $3,000), and fuel for ATVs and boats used to collect water samples and delineate 
macrophyte communities (125 gal x $4/gal = $500).   
 
Publication Costs/Documentation:  In order to print posters and prepare publications for dissemination 
of results, we are requesting $400. 
 
Consultant Services: We request ($11,520) funds for services to send samples (144 samples x 
$80/sample) to BSA Environmental Services, Inc. for zooplankton identification, abundance and 
biomass.   
 
Other:  We request funds for repair and maintenance of ATVs and small boats used during sample 
collection ($300).   
 
Facilities and Administration (F&A):  The rate included in this budget is 24% for UIUC portion and 
18.2% for UIS portion, as negotiated for federally funded research off campus.  
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(See GPG Section II.C.2.h for guidance on information to include on this form.)
The following information should be provided for each investigator and other senior personnel.  Failure to provide this information may delay consideration of this proposal.
Investigator:
Other agencies (including NSF) to which this proposal has been/will be submitted.
Support: Current Pending Submission Planned in Near Future *Transfer of Support
Project/Proposal Title:
Source of Support:
Total Award Amount:  $ Total Award Period Covered:
Location of Project:
Person-Months Per Year Committed to the Project. Cal: Acad: Sumr:
Support: Current Pending Submission Planned in Near Future *Transfer of Support
Project/Proposal Title:
Source of Support:
Total Award Amount:  $ Total Award Period Covered:
Location of Project:
Person-Months Per Year Committed to the Project. Cal: Acad: Sumr:
Support: Current Pending Submission Planned in Near Future *Transfer of Support
Project/Proposal Title:
Source of Support:
Total Award Amount:  $ Total Award Period Covered:
Location of Project:
Person-Months Per Year Committed to the Project. Cal: Acad: Sumr:
Support: Current Pending Submission Planned in Near Future *Transfer of Support
Project/Proposal Title:
Source of Support:
Total Award Amount:  $ Total Award Period Covered:
Location of Project:
Person-Months Per Year Committed to the Project. Cal: Acad: Sumr:
Support: Current Pending Submission Planned in Near Future *Transfer of Support
Project/Proposal Title:
Source of Support:
Total Award Amount:  $ Total Award Period Covered:
Location of Project:
Person-Months Per Year Committed to the Project. Cal: Acad: Summ:
*If this project has previously been funded by another agency, please list and furnish information for immediately preceding funding period.
USE ADDITIONAL SHEETS AS NECESSARYPage G-
Michael Lemke
Short-term effects of initial flood disturbance on
restoration projects
National Science Foundation
148,243 07/15/13 - 07/14/14
Lewistown, IL
1.00 0.00 0.00
UIS?s Therkildsen Field Station at Emiquon: A center for
river floodplain science and restoration.
National Science Foundation




Casper Current and Pending Support 1 
 
Title:   Recovery of Restored River Floodplain Ecosystems after a Record Flood.  
Source:  NSF RAPID program via University of Illinois Springfield.  
Location:  Illinois  
Award Total:  $148,242 
Award Type: Pending 
PI:    Michael J. Lemke, co-PI’s Keenan Dungey, Heath Hagy, Andrew F. Casper.  
Start Date:  7/15/2013  
End Date:  6/30/2014 
Person mths/yr: 1 
 
Title:   Long term resource monitoring in the La Grange Reach, Illinois River.  
Source:  US Army Corps of Engineers Environmental Management Program via USGS- Upper 
Midwest Environmental Sciences Center.   
Location:  Illinois  
Award Total:  $359,891 
Award Type: Pending 
PI:    Andrew F. Casper  
Start Date:  10/01/2014 
End Date:  9/31/2015 
Person mths/yr: 1 
 
Title:   Long term resource monitoring in the La Grange Reach, Illinois River.  
Source:  US Army Corps of Engineers Environmental Management Program via USGS- Upper 
Midwest Environmental Sciences Center.   
Location:  Illinois  
Award Total:  $359,489 
Award Type: Current 
PI:    Andrew F. Casper  
Start Date:  10/01/2012  
End Date:  9/31/2013 
Person mths/yr: 1 
 
Title:  Support for the Asian Carp framework activities:  Strategy framework, public awareness 
and education, and ad hoc commercial fishing observer operations. 
Source:  USFWS, Federal Aid in Sportfish Restoration through IL Dept. of Natural Resources  
Location:  Illinois  
Award Total:  $348,899 
Award Type: Current 
PI:    Andrew F. Casper  
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Start Date:  2/08/2013  
End Date:  12/31/2014 
Person mths/yr: 0.75 
  
Title:  The Long-term Illinois, Mississippi, Ohio, and Wabash River Fish Population Monitoring 
Program – Segment 24 
Source:   USFWS, Federal Aid in Sportfish Restoration 
Location:  Illinois  
Award Total:  $685,000 
Award Type: Current 
PI:    John Epifanio, co-PI’s Yong Cao, John H. Chick, Andrew F. Casper  
Start Date:  7/1/2012 to  
End Date:  6/30/2013 
Person mths/yr: 1.5 
 
Title:  Floodplain restoration monitoring of the aquatic vegetation and fish communities of the 
Nature Conservancy’s Emiquon Preserve, 2013-2016 
Source:   The Nature Conservancy 
Location:  Illinois  
Award Total:  $73,515 
Award Type: Current 
PI:    Andrew F. Casper, co-PI: Todd D. VanMiddlesworth 
Start Date:  7/1/2013   
End Date:  6/30/2016 
Person mths/yr: 0.5 
 
Title:   Ecosystem Responses to a Large-Scale Reduction of Asian Carp in the Lower IL River  
Source:  Great Lakes Restoration Initiative via IL Dept. of Natural Resources and sub-contracted 
from Southern Illinois University Carbondale 
Location:  Illinois  
Award Total:  $280,764 
Award Type: Current 
PI:    Andrew F. Casper  
Start Date:  4/10/2012 
End Date:  2/28/2014 
Person mths/yr: 1.5 
 
Title:  An assessment of aquatic invasive plants in the Illinois River: Water Hyacinth 
surveillance, mapping, persistence, and potential seed dispersal 
Source:   USFWS, Federal Aid in Sportfish Restoration through IL Dept. of Natural Resources 
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Aquatic Nuisance Species Program 
Location:  Illinois  
Award Total:  $121,411 
Award Type: Current 
PI:    Andrew Casper, co-PI: Heath Hagy. 
Start Date:  7/1/2013  
End Date:  6/30/2016 
Person mths/yr: 1 
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Short-term effects of initial flood disturbance on
restoration sites
National Science Foundation
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Heath Hagy
An Assessment of Aquatic Invasive Plants in the Illinois
River: Water Hyacinth Surveillance, Mapping, Persistence,
and Potential Seed Dispersal.
Illinois Department of Natural Resources
121,411 07/01/13 - 06/30/16
Illinois
1.00 0.00 0.00
Monitoring of Key Attributes and Indicators of Waterfowl at
the Nature Conservancy’s Emiquon Preserve
The Nature Conservancy
271,575 07/01/07 - 06/30/16
Illinois
0.50 0.00 0.00
Breeding Ecology of Waterbirds and Wading Birds at Emiquon
Preserve
Illinois Ornithological Society
1,000 05/01/13 - 04/30/14
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0.50 0.00 0.00
Ecology of Non-breeding Waterfowl in the Wabash River Region
(FY14)
Federal Aid in Fish and Wildlife Restoration / IDNR
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Intrinsic and Extrinsic Factors Determining Diving Duck
Condition and Habitat Quality during Spring Migration in the
Upper Midwest.
U.S.F.W.S / Upper MS River & Great Lakes Region Joint Ventur
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Habitat Use and Energetic Carrying Capacity among Managed
and Unmanaged Sites for the American Black Duck in the
Interior United States
U.S. Fish and Wildlife Service / Black Duck Joint Venture
234,818 07/01/11 - 12/31/14
Tennessee
0.50 0.00 0.00
Short-term Effects of Initial Flood Disturbance on
Restoration Projects
NSF RAPID program ? University of Illinois-Springfield. IL
148,242 07/15/13 - 06/30/14
Illinois
1.00 0.00 0.00
Illinois Waterfowl Surveys and Investigations.
Federal Aid in Fish and Wildlife Restoration W-43-R-61 /IDNR
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Illinois
2.00 0.00 0.00
Condition of Spring-migrating Diving Ducks throughout
Illinois
Federal Aid in Fish and Wildlife Restoration / IDNR
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1.00 0.00 0.00
Breeding Bird Use of Wetlands Managed for Waterfowl in
Illinois
Federal Aid in Fish and Wildlife Restoration / IDNR
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FACILITIES, EQUIPMENT, AND OTHER RESOURCES 
Therkildsen Field Station at Emiquon (TFSE) 
The 3600 sq ft includes garage/workshop, wet lab, dry lab, sample storage, library, smart classroom, 
conference room and office and dorm rooms for faculty/student use.  UIS will provide computer support 
for smart classroom and instrumentation. 
 
Laboratories - The two research laboratories are equipped with materials required to collect limnological, 
analytical, and molecular data. In addition, diverse laboratory resources are available at the Health and 
Science Building (i.e, cold room, ultra centrifuge, HPLC, etc.) at the University of Illinois Springfield 
(UIS) campus (60 miles away). 
 
Clinical & Animal Facilities - None required for this project. 
 
Computers - 5 PCs and 4 netbooks are available.  These computers are equipped with instant networked 
internet access, typical software suites plus scientific statistics and graphing packages (e.g., SPlus, SPSS, 
SAS, SigmaPlot).  A printer and scanner are available to all users. 
 
Personnel –PI and TFSE director Lemke and co-PI Dungey will supervise this project.  Technical staff D. 
Kellerhals will assist.  Additional staff support may be provided by The Nature Conservancy’s Illinois 
River Project Office at Emiquon, with land managers and staff scientists on site, including T. Hobson, S. 
McClure, and A. Lemke, as described in Director Blodgett’s letter of commitment.  
 
Major Equipment 
1. Shimadzu GC-17, fitted with ECD detector 
and 1.5m packed column 
2. Lachat FIA Automated Nutrient Analyzer  
3.  Olympus BX51 compound light microscope 
with fluorescence and DIC capabilities and 
image analysis 
4. Olympus SZX12 stereo microscope with 
image analysis capability 
5. 8 Olympus student dissecting and 2 
compound scopes 
6. Gel boxes and electrophoresis power 
supplies 
7.  1 thermocycler 
8. imaging system with video camera, 
transilluminator, and white light box 
9.   ion chromatograph (ICS-2100) with  
ASCV autosampler 
10. New Brunswick Scientific G24 
environmental incubator shaker  
11. PCR sterile laminar flow hoods 
12. Analytical and top-loading balances 
13. Sonication & grinding equipment for 
sample processing 
14.  microcentrifuge - Eppendorf 5415 
15. -80 C°and -20 C° freezers & refrigerators 
16. Filtration manifolds, vacuum pumps and 
filtration funnels 
17.  Multichannel and standard micropipettors 
18. Milli-Q Gradient nanopure water filtration 
system 
19. Drying and ashing ovens 
20. Relevant field equipment (boats & motors, 
YSI DO meter, pH meter, conductivity, 
water sampler, soil corer, etc.) 
21. 4-wheel drive field vehicle 
22. autoclaves 
23. Bead-beater for environmental samples 
24.  Olympus digital camera 
25. Ample glass and culturing glassware 
 
Forbes Biological Station 
The 9000 sq ft facility includes 2 garages/workshops, one wet lab/dry lab (~1000 sq ft), ample sample 
storage space (>3000 sq ft), a library, conference room, and 10 offices for faculty/student use.   
 
Laboratories - The wet research laboratory is equipped with microscopes, photo-microscopes, drying 
ovens, electronic balances, and space necessary to complete all vegetation processing tasks proposed. In 
addition, the laboratory contains a reference collection of aquatic and terrestrial plant specimens and 
photos useful in identifying plants and their propagules.  
 
FACILITIES, EQUIPMENT, AND OTHER RESOURCES 
Clinical & Animal Facilities - None required for this project. 
 
Computers – At least 6 PCs (2 laptops) are available for data entry, processing, and analysis and are 
equipped with internet access, typical software suites (e.g., Microsoft Office, Esri ArcMap) plus scientific 
statistics and graphing packages (e.g., SAS, R). Additionally, 3 GPS units and 2 handheld computer units 
equipped with Esri ArcPad (Juniper Archer®) are available and will be used for vegetation mapping.  
Printers and scanners are available for staff. 
 
Personnel –Co-PI and FBS director Hagy is available for this project, as well as two professional staff 
that will assist in sample collection and data processing.  
 
Major Equipment 
1. Olympus SZ61+OLUM-IN15L camera and SZ51compound light microscopes  
2. 2 dissecting microscopes scopes 
3. 2 Juniper Archer field handheld personal computers with Esri ArcPad 
4. Large drying oven 
5. Relevant field equipment (3 boats & several different motors, 3 all-terrain vehicles, 3 trucks, soil 
corer, invertebrate sweep nets, vegetation sampling frames, plant presses, field vegetation guides; 
many pairs of waders, life jackets, rain gear, etc.) 
6. Olympus and Cannon digital cameras 
7. Aerial surveys will be contracted through Cruce Aviation, Inc. and flown with a Piper Arrow or 
Cessna 182 (as described in the letter of commitment from the Illinois Department of Natural 
Resources).   
 
Illinois River Biological Station 
Recently upgraded 6000 sq ft includes a small library and conference rooms, a garage/workshop, a wet 
lab, dry lab, sample storage, boat yard, and 10 offices for faculty/student use. Illinois Natural History 
Survey will provide computer support. 
 
Laboratories - One research laboratory equipped with materials required to collect fisheries, limnological, 
botanical, and invertebrate data. One large boat workshop equipped with a repair shop and storage.   One 
small mesocosm system. 
 
Clinical & Animal Facilities - None required for this project. 
 
Computers - 14 PCs less than 2 years old and 6 field hardened laptop PC’s are available. These computers 
are equipped with instant networked internet access, typical software suites plus scientific statistics and 
graphing packages (e.g., SPlus, SPSS, SAS, SigmaPlot).  Printers and scanners are available for staff. 
 




1. Nikon compound light microscope with image analysis capability 
2. Nikon stereo zoom microscopes (6) 
3. imaging system with digital camera 
4. chemical working hood 
5. Analytical balance 
6. -20 C° freezers & refrigerators (5) 
7. Filtration manifolds, vacuum pumps, and filtration funnels 
8. Distilled water system 
FACILITIES, EQUIPMENT, AND OTHER RESOURCES 
9. Drying and ashing ovens 
10. Relevant field equipment , plankton nets, benthic samplers, hoop- trammel-gill nets, YSI DO meter, 
pH meter, conductivity, water sampler, soil corer, etc.) 
10. 4-wheel drive field vehicle (6) 
11. Various digital cameras (3) 
12.  boats and trailers (4) 
13.  electrofishing equipped boats and trailers (4) 
14. Isomet bone saw 
15. Ample glass and culturing glassware 
 
Other Resources 
 The Brookens Library at UIS provides extensive support for the sciences, subscribing to the ACS 
Journals Online, Wiley InterScience, 80% of the ScienceDirect Journals, as well as print publications.  
UIS also provides access to online databases, including BIOSIS, Web of Science, and CAS SciFinder 
Scholar. 




The Therkildsen Field Station at Emiquon (TFSE), Forbes Biological Station (FBS), and Illinois River 
Biological Station (IRBS) data management policies will harmonize with Long Term Ecological Research 
Network (LTER) metadata systems, as described in [1]. For example, the Ecological Metadata Language 
(EML) will be the default standard used at TFSE, FBS and IRBS for metadata. However, because we do 
not want to alienate scientists, we will not require them to use this language in order to participate in our 
data repository. Instead, we will encourage them to use the language, and offer them training and 
assistance should they decide to adopt it.  The management of data includes collection, storage, and 
access issues. Our data management plans are to help scientists in all three of these aspects.  
 
Types of Data, Past and Future 
 
Many kinds of data are collected at Emiquon and Merwin. Some examples include water quality data 
collected on the lakes, fish counts using electrical shock, presence and absence of microbial species 
from water and sediment, waterfowl counts from aerial surveys, spatial coverage and locations of plant 
communities, carbon content analysis of soil, and biomass measures of plants. Measures will be done 
using paper and pencil and then transferred to computer spreadsheets or entered directly into databases 
using field computers and backed up daily.  
 
TFSE’, IRBS’s, and FBS’s data management plans will include saving the paper records, saving digital 
scans of each page, and saving the spreadsheets. We plan to have a scanner available at each field station 
to encourage the immediate (“just out of the field”) digitization of data sheets. Researchers will have the 
option of directing these scans only to a memory device of their choosing (such as a USB memory key), 
but all stations will encourage them to also automatically keep a copy in a password protected file at 
TFSE, IRBS, and FBS as an immediate backup of their work. Moreover, each PI will be responsible for 
archiving their data in a secure digital database (e.g., Google Drive, Dropbox) accessible by other PIs.  
 
Data and Metadata Standards 
 
TFSE, IRBS, and FBS will encourage researchers to use comma-delimited text files to store spreadsheet 
data whenever possible to facilitate data sharing as proprietary formats complicate sharing and 
archiving.  
 
Whenever it is appropriate, metadata will be described using the Ecological Metadata Language (EML). 
This metadata standard is commonly used by LTER sites and others, and is therefore appropriate for the 
ecological research at Emiquon. TFSE, FBS and IRBS will make available to researchers at Emiquon the 
videos at http://www.scivee.tv/tag/ecological_metadata_language_0 which explain the basic principles of 
data management (http://www.scivee.tv/node/12384), and specifically how to use EML  
(http://www.scivee.tv/node/10881 and http://www.scivee.tv/node/10876).   TFSE, IRBS and FBS will use 
mySQL as the database of choice. mySQL is a popular, open source database management system [2] that 
is a common choice among LTER sites [1]. HTML, PHP and Javascript will be used to make the data 
available on the World Wide Web. All three of these technologies are commonly used by LTER sites. [1]   
 
Policies for Access and Sharing, and Provisions for Appropriate Protection and Privacy 
 
Researchers will be encouraged to save data on their own devices (e.g., laptop, tablet, etc.), and 
also to back up their data on a machine at TFSE and a separate IRBS or FBS server with space dedicated 
to this purpose. The TFSE backup machine will be backed up automatically each day using a cloud 
computing provider. The machine will also be backed up weekly using an external drive that will be 
stored at UIS (remote from TFSE) during the rest of the week. Each month, UIS technicians will back up 
DATA MANAGEMENT PLAN 
 
the external drive on the university back up system. Additionally each month, staff at the IRBS will 
backup project data to the station’s server. FBS will back up data to an additional offsite device monthly 
or more frequently.  
 
Because some researchers require time to publish their results before making their data public, and 
perhaps for other reasons, individual PIs will negotiate about when some data can be made public and 
develop a comprehensive data sharing agreement. After the data are made public, researchers will still 
retain intellectual properties rights to the data. When researchers gain permission for doing measurements 
at Emiquon or Merwin, we propose a three year default waiting period for the public release of some data 
sets. Scientists can negotiate a different time period before signing the initial permission forms, or at any 
time during the agreed-upon waiting period. When the waiting period expires, unless there is a new 
negotiation, the data will be made public via TFSE’s website or other appropriate public archives.  
Waterbird data will be made publically available (http://www.bellrose.org) and archived at the Illinois 
Department of Natural Resources and FBS.  
 
The data storage facilities at TFSE, FBS and IRBS will be password protected to allow researchers 
control over their data. There will be an annual inventory of saved data. The data to be released to the 
public will be in a separate database from the data stored at TFSE, IRBS, or FBS; this should reduce the 
danger of data meant to be released later from being released prematurely. There will be no charge for 
data access to TFSE, FBS or IRBS datasets, but users will have to sign in with a valid email address and a 
password or submit a written request for electronic delivery. This will facilitate monitoring of the use of 
the data. TFSE’s network data access policies will be based on the LTER policies available at [3]. 
  
Policies and Provisions for Re-Use and Re-Distribution 
 
Researchers in ecology generally, and restoration ecology in particular, will likely be interested in 
data about Emiquon and Merwin. Additionally, land managers interested in floodplain lands will be 
interested in the data. People interested in long term datasets concerning microbes, invertebrates, 
vegetation, fish and waterbirds are also likely to be interested in these data. After allowing time for 
publication of research findings, TFSE, IRBS, and FBS will encourage all researchers to make their data 
public, while retaining intellectual property rights to their data. TFSE, IRBS, and FBS are committed to 
keeping the data accessible for at least ten years after its release. 
 
References 
[1] Long Term Ecological Research Network. LTER metadata systems, LTER Information 
Management (8 January 2008), http://im.lternet.edu/siteprofiles/Site_metadata_systems. Accessed 
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[2] mySQL. The world’s most popular open source database (2011), http://www.mysql.com/. 
Accessed 8 January 2012. 
[3] Long Term Ecological Research Network. LTER Network Data Access Policy, Data 
Access Requirements, and General Data Use Agreement (6 April 2005), 












































 The Nature Conservancy in Illinois   tel   (309) 547-2730 
 Illinois River Program Office at Emiquon  fax  (309) 547-2731 
 11304 North Prairie Road 









Rapid Response Research (RAPID) 
Division of Biological Sciences 
The National Science Foundation 
4201 Wilson Boulevard 
Arlington, VA 22230 
 
Dear Sir or Madam: 
 
The Nature Conservancy commits to coordinate and collaborate with scientists from the University 
of Illinois Springfield’s (UIS) Therkildsen Field Station and from the Illinois Natural History 
Survey’s (INHS) Forbes and Illinois River Biological Stations on research described in the proposal 
titled “Short-term effects of initial flood disturbance on restoration projects” submitted by Dr. 
Michael Lemke and others to the National Science Foundation’s Rapid Response Research program 
(RAPID).  While the benefits of river-floodplain connectivity are widely accepted, its potential 
costs in altered river systems such as the Illinois River are equivocal and debated.  The proposed 
research will help us understand those benefits and costs and provide guidance for floodplain 
restoration and management. We look forward to working with scientists from UIS and INHS to 
document and understand the effects of initial reconnection of recently restored floodplains and the 
contributions these investigations will make to basic floodplain river ecology and the restoration 
and management of these phenomenally productive systems.   
 
Contributions from the Conservancy toward this research will include granting researchers access to 
the two floodplain restoration sites; sharing data and analyses from 15 years of monitoring and 
research at the sites; and as time and resources permit, providing equipment and logistical and staff 
support for field and laboratory work, data analysis and reporting, and dissemination of results.  A 
total of ten fulltime Conservancy employees and numerous volunteers will be available to assist with 
this research including field, technical, administrative, and science staff.  Conservancy science staff  
include Director of Conservation Science Jeffery Walk (PhD), Aquatic Ecologist Maria Lemke 
(PhD), and Director of River Conservation K. Douglas Blodgett (MS).   
 
The Conservancy owns and operates the two floodplain restoration sites along the Illinois River that 
are proposed for this research — the 500-hectare Merwin Preserve at Spunky Bottoms in Brown 
County and 65 kilometers upriver, the 2700-hectare Emiquon Preserve in Fulton County.  Both sites 
are former floodplain complexes that once supported natural ecological processes, habitats, and 
wildlife communities that contributed to the phenomenal productivity of the Illinois River.  A century 
ago these areas were leveed and drained for agriculture.  Even as the levees remained intact, the 
Conservancy acquired the lands and with partners initiated restoration at Merwin and Emiquon in 
1999 and 2007 respectively.  While the Conservancy has plans to increase the natural functionality of 
these former floodplains by reconnecting them with the Illinois River via managed water control 
structures, with periods of abnormally high precipitation the wetlands reformed even without such 
hydrologic reconnection to the river.  Responses of native plant and animal communities are well 
documented and impressive.  For example, peak migratory waterfowl populations are approaching 
200,000 with over 240 bird species documented including over 90% of Illinois’ wetland associated 
threatened and endangered bird species.  As further validation of the restoration success to date, last 
year the Emiquon Complex (which includes the Emiquon Preserve and adjacent lands of the US Fish 
and Wildlife Service) was designated a Wetland of International Importance under the Ramsar 
Convention.   
 
In conclusion, we believe that collectively, the Great Flood of 2013 on the Illinois River, these two 
recently restored floodplain restoration sites, the existing monitoring data, and the research expertise 
of this team provide an unprecedented albeit urgent opportunity to advance the science of large-
floodplain river ecology and restoration ecology, and to more effectively restore and manage these 
systems, the important biological diversity they support, and the many benefits they afford society.  
We look forward to collaborating with scientists from UIS and INHS, furthering the relevant sciences 
and their application to Emiquon, Merwin, and beyond.   
 
Thank you for the opportunity to express our commitment to this proposal.  If you have questions 




K. Douglas Blodgett 
Director of River Conservation 
 
 
Email: dblodgett@tnc.org 
